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1. CEQA or NEPA Compliance
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b) Will this project require compliance with NEPA?

No
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project.
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Land Use Checklist

Assessing the Toxicity and Bioaccumulation Impacts of Metals-Contaminated
Sediments in the Upper Sacramento River Watershed

1. Does the project involve land acquisition, either in fee or through a conservation easement?
No

2. Will the applicant require access across public or private property that the applicant does
not own to accomplish the activities in the proposal?

No
3. Do the actions in the proposal involve physical changes in the land use?
No

If you answered no to #3, explain what type of actions are involved in the proposal (i.e., research
only, planning only).

The proposed study is research only, with the collection of small amounts of sediments from
selected samping sites within the Sacramento-San Joaquin Delta watershed.

4. Comments.
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Budget Summary

Assessing the Toxicity and Bioaccumulation Impacts of Metals-Contaminated
Sediments in the Upper Sacramento River Watershed

Please provide a detailed budget for each year of requested funds, indicating on the form whether the
indirect costs are based on the Federal overhead rate, State overhead rate, or are independent of fund
source.

Independent of Fund Source

Year 1
Task Task Direct| Salary | Benefits Supplies & | Services or . O.t her T.otal Indirect | Total
. Labor| (per (per | Travel Equipment| Direct | Direct
No. Description Expendables| Consultants Costs Cost
Hours| year) year) Costs Costs
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Toxicity Testing
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5|Bioaccumulation 54,000 54000.0 54000.00
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Sediment
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6 . 27,000 27000.0 27000.00
Community
Analyses
Chemical

Ta Analyses of| 40 1154 378 19500 100| 21132.0] 20,200| 41332.00
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Chemical

7b Analyses of 20,950 20950.0 20950.00
Tissues

8 Report 3100 12,635 4,081 16716.0|  17,752| 34468.00
Preparation

9 Project 5 36110.013.56| 3.190.52|  4.200 100| 17504.08|14,144.92| 31649.00
Management

1414/ 45985.66|14602.24|8200.00 6700.00| 193450.00|  300.00|5650.00|274887.90| 86486.90|361374.80




Year 2
Task Task Direct| Salary | Benefits Supplies & | Services or . O.t her T.otal Indirect | Total
.. Labor| (per (per | Travel Equipment| Direct | Direct
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Grand Total=833469.60

Comments.
Please refer to Appendices A & B of the submitted proposal for budget details.



Budget Justification

Assessing the Toxicity and Bioaccumulation Impacts of Metals-Contaminated
Sediments in the Upper Sacramento River Watershed

Direct Labor Hours. Provide estimated hours proposed for each individual.

Please see Appendices A & B of the submitted proposal for details of budget.
Salary. Provide estimated rate of compensation proposed for each individual.
Please see Appendices A & B of the submitted proposal for details of budget.

Benefits. Provide the overall benefit rate applicable to each category of employee proposed in the
project.

Please see Appendices A & B of the submitted proposal for details of budget.
Travel. Provide purpose and estimate costs for all non-local travel.
Please see Appendices A & B of the submitted proposal for details of budget.

Supplies & Expendables. Indicate separately the amounts proposed for office, laboratory, computing,
and field supplies.

Please see Appendices A & B of the submitted proposal for details of budget.

Services or Consultants. Identify the specific tasks for which these services would be used. Estimate
amount of time required and the hourly or daily rate.

Please see Appendices A & B of the submitted proposal for details of budget.

Equipment. Identify non-expendable personal property having a useful life of more than one (1) year
and an acquisition cost of more than $5,000 per unit. If fabrication of equipment is proposed, list parts
and materials required for each, and show costs separately from the other items.

Please see Appendices A & B of the submitted proposal for details of budget.

Project Management. Describe the specific costs associated with insuring accomplishment of a
specific project, such as inspection of work in progress, validation of costs, report preparation, giving
presentatons, reponse to project specific questions and necessary costs directly associated with specific
project oversight.

Please see Appendices A & B of the submitted proposal for details of budget.
Other Direct Costs. Provide any other direct costs not already covered.
Please see Appendices A & B of the submitted proposal for details of budget.

Indirect Costs. Explain what is encompassed in the overhead rate (indirect costs). Overhead should
include costs associated with general office requirements such as rent, phones, furniture, general office
staff, etc., generally distributed by a predetermined percentage (or surcharge) of specific costs.



Salary rates and all services (testing and analytical) foor Pacifici EcoRisk’s budget are fully-loaded,
with overhead incorporated into the direct costs. The overhead rate for all costs incurred by USGS are
as consistent with USGS overhead rate.



Executive Summary

Assessing the Toxicity and Bioaccumulation Impacts of Metals-Contaminated
Sediments in the Upper Sacramento River Watershed

Federal, state, and local programs aimed at improving water quality have been important steps in
achieving improved water quality conditions in the Sacramento-San Joaquin Rivers, the Delta, and
northern San Francisco Bay. However, the sediments of this economically and ecologically important
ecosystem have not received this same attention. This is a problem as the sediments (and their
associated benthic organisms) are critically important in maintaining the health and productivity of
aquatic ecosystems. Sediments are the primary sink for nutrients in aquatic systems, and benthic
nutrient recycling is fundamental to keeping aquatic systems alive and healthy. Furthermore, feeding
studies have indicated that many of the important fish populations in the Sacramento-San Joaquin
Rivers and Delta rely on benthic amphipods and insects as key food items, with some species feeding
almost exclusively on benthic organisms. Unfortunately, sediments are also a major sink for both metal
and organic contaminants that are introduced into these aquatic systems. For instance, historical mining
activities have resulted in contamination of sediments with metals. As a result, sediments have the
potential to be the most sensitive compartment in the aquatic system. Problem: Historical Mining
Activities and Sediment Toxicity and Bioaccumulation of Metals in the Sacramento River Watershed
Mining activities in the Sacramento River watershed have resulted in metals contamination of the
Sacramento River system, and accumulation in the Rivers sediments. Benthic invertebrates collected
from the river exhibit elevated tissue concentrations of Cd, Cu, Pb, and Zn. Metals contamination of
sediments can result in the loss of sensitive species, and reduction in total invertebrate biomass (= less
fish food) and number of species. Fish which feed upon metals-contaminated invertebrates can be
adversely impacted (e.g., significant reductions in growth), and metals can limit the distribution and
abundance of some fish populations. However, there has been very little evaluation of the toxicity or
bioaccumulation of metals in the upper Sacramento River watershed. Given the importance of the
benthos and the potential for adverse effects of these metals on salmonids, evaluation of potential
sediment toxicity and bioaccumulation should be a major concern for environmental scientists and
regulators. The proposed study addresses this problem, and will generate information needed to guide
restoration/remediation actions. The proposed Scope of Work includes a sampling and testing program
to assess the toxicity and boaccumulation of sediment metals in the upper Sacramento River watershed.
Sediments will be collected from selected tributaries and main stem river stations. These sediments will
be analyzed for toxicity and bioaccumulation using standard EPA totest protocol. Benthic community
analyses will also be performed. The sediments and the bioaccumulation test tissues will be analyzed
for metals as well as other important physical/chemical characteristics. As numerous other ongoing and
proposed studies are focused on mercury distribution in the watershed, the primary emphasis of this
study will be toxicity related to base metals (e.g., Cd, Cu, Ni, Pb, and Zn) however Hg and methyl-Hg
will be analyzed in sediments to provide useful information to other studies. This is a proposed three
year research/monitoring project that addresses primarily CALFED Strategic Goal #6 Sediment and
Water Quality, but also supports Strategic Goal 1 At Risk Species, Strategic Goal 3 Harvestable
Species, and Strategic Goal 4 Habitats
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Assessing the Toxicity and Bioaccumulation Impacts of M etals-
Contaminated Sedimentsin the Upper Sacramento River Water shed

EXECUTIVE SUMMARY

Federd, state, and local programs aimed at improving water quality have been important stepsin
achieving improved water quality conditionsin the Sacramento and San Joaquin Rivers, the Delta,
and northern San Francisco Bay. However, the sediments of this economically and ecologically
important ecosystem have not received this same attention. Thisis a problem as the sediments (and
their associated benthic organisms) are critically important in maintaining the health and
productivity of aquatic ecosystems. Sediments are the primary sink for nutrientsin aguatic systems,
and benthic nutrient recycling is fundamental to keeping aguatic systems aive and healthy.
Furthermore, feeding studies have indicated that many of the important fish populationsin the
Sacramento and San Joaquin Rivers and the Deltarely on benthic amphipods and insects as key
food items, with some species feeding aimost exclusively on benthic organisms.

Unfortunately, sediments are also amajor sink for both metal and organic contaminants that are
introduced into these aquatic systems. For instance, historical mining activities have resulted in
contamination of sediments with metals. As aresult, sediments have the potential to be the most
‘sengitive’ compartment in the aguatic system.

Problem: Historical Mining Activities and Sediment Toxicity and Bioaccumulation of
Metalsin the Sacramento River Water shed

Mining activities in the Sacramento River watershed have resulted in metals contamination of the
Sacramento River system, and accumulation in the River’ s sediments. Benthic invertebrates
collected from the river exhibit elevated tissue concentrations of Cd, Cu, Pb, and Zn. Metals
contamination of sediments can result in the loss of sensitive species, and reduction in total
invertebrate biomass (= less fish food) and number of species. Fish which feed upon metals-
contaminated invertebrates can be adversely impacted (e.g., significant reductions in growth), and
metals can limit the distribution and abundance of some fish populations.

However, there has been very little evaluation of the toxicity or bioaccumulation of metalsin the
upper Sacramento River watershed. Given the importance of the benthos and the potentia for
adverse effects of these metals on salmonids, evaluation of potential sediment toxicity and
bioaccumulation should be a major concern for environmental scientists and regulators. The
proposed study addresses this problem, and will generate information needed to guide
restoration/remediation actions.

The proposed Scope of Work includes a sampling and testing program to assess the toxicity and
boaccumulation of sediment metalsin the upper Sacramento River watershed. Sediments will be
collected from selected tributaries and main stem river stations. These sedimentswill be analyzed
for toxicity and bioaccumulation using standard EPA test protocol. Benthic community analyses
will also be performed. The sediments and the biocaccumulation test tissues will be analyzed for
metals aswell as other important physical/chemical characteristics.

Assessing Sediment Toxicity in the San Francisco Estuary Watershed Page 1



As numerous other ongoing and proposed studies are focused on mercury (Hg) distribution in the
watershed, the primary emphasis of this study will be toxicity related to base metals (e.g., Cd, Cu,
Ni, Pb, and Zn). However Hg and methyl-Hg will be analyzed in sediments to provide useful
information to other studies.

Thisisaproposed three-year research/monitoring project that addresses primarily CALFED
Strategic Goal #6 “ Sediment and Water Quality”, but also supports Strategic Goal #1 — At Risk
Species, Strategic Goal #3 — Harvestable Species, and Strategic Goal #4 — Habitats.

Assessing Sediment Toxicity in the San Francisco Estuary Watershed Page 2



Assessing the Toxicity and Bioaccumulation Impacts of M etals-
Contaminated Sedimentsin the Upper Sacramento River Water shed

1.0 Statement of Problem: Introduction and Background Information

The development and implementation of federa, state, and local regulations aimed at improving the
quality of freshwater and estuarine/marine ecosystems have been important steps in achieving
improved ambient water quality conditions in the San Francisco Estuary watershed. As aresult of
the Clean Water Act (passed in 1972) and the National Pollution Discharge Elimination System
(NPDES) program, point-source wastewater discharges and even non-point urban and agricultural
runoff have been and continue to be monitored and eval uated, and increasingly stringent discharge
limits and source reduction programs have achieved significant improvements in water quality
(Daviset a. 1991; Monroe et al. 1992).

However, the sediments of aguatic ecosystems have not received this same attention. Thisis
somewhat surprising and unfortunate, as sediments and the associated benthic organisms are
critically important in maintaining the health and productivity of aguatic ecosystems. Asthe
repository for sinking particulate matter, sediments are the primary sink for nutrientsin aguatic
systems, and benthic nutrient recycling is fundamental to keeping agquatic systems aive and healthy
(Vannote et a. 1980; Mann 1980).

Furthermore, feeding studies have indicated that many of the important fish populationsin the
Sacramento-San Joaquin Rivers and Deltarely on benthic amphipods and larval insects as key food
items, with some species feeding almost exclusively on benthic organisms (Schaffter et a. 1982;
Daniels and Moyle 1983; Saiki and Schmitt 1985; Vogel and Marine 1991; Feyrer and Matern
2000; Sommer et al. 2000).

Unfortunately, sediments are also amajor sink for contaminants, both metals and organics, that are
introduced into these aquatic systems. As aresult, sediments have the potential to be the most
‘sengitive’ compartment in the aquatic system, aswell as serving as alonger-term source of these
contaminants when the sediments are disturbed and mixed into the water column (by currents,
dredging, bioturbation). Given the importance of the benthos and the potential for adverse effects
from contaminants, evaluation of potential sediment toxicity and bioaccumulation should be a major
concern for environmental scientists and regulators.

Recognizing this, regulatory-based toxicity testing of marine and estuarine sediments has become
commonplace in California. There are solid phase and elutriate tests and bioaccumul ation tests
routinely conducted on sediments prior to dredging, ambient sediment testing was the major
component of the Bay Protection and Toxic Cleanup Program, and in San Francisco Bay, ambient
sediments are being tested as part of the Regional Monitoring Program, as well as the National
Oceanic and Atmospheric Administration’s (NOAA) Status and Trends Program.
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However, there has been very little evauation of the toxicity of the sedimentsin our freshwater
ecosystems. Thisis somewhat surprising, as these freshwater sediments are subject to the same
types of potential contamination as are marine and estuarine sediments. These include:

. industria discharges,

. shipping and boating related activities,

. municipa and publicly-owned treatment works (POTW) discharges,
. pesticides in agricultural and urban runoff,

. contamination from military base operations,

. acid mine drainage.

The proposed study will investigate to potential for metals contamination from historical mining
activitiesin the upper Sacramento River watershed to adversely affect benthic organiisms and the
fish (e.g., sAmonids) that feed upon them, and generates the information that will be essential to
guiding needed restoration/remediation actions.

Problem: Historical Mining Activities and Sediment Toxicity and Bioaccumulation of
Metalsin the Sacramento River Water shed

Historical mining activitiesin the Sacramento River watershed have resulted in the introduction of
metals into the Sacramento River system. The Central Valley Regiona Water Quality Control
Board has recently released a TMDL for Cu, Cd, and Zn in the Upper Sacramento River
(CVRWQCB 2001) which identifies toxic concentration of dissolved waterborne metals as factors
affecting the salmonid populations that use this water body as primary habitat,

However, metas from historical mining activities a so accumulate and will continue to accumulate
in the Sacramento River sediments. Studies have indicated that mining-related metal s contamination
of sediments can result in the loss of metals-sengitive species, and reduction in total invertebrate
biomass (= less fish food) and number of species (Beltman et al. 1999). Studies of such sediment
metals toxicity in the upper Sacramento River are limited to investigation of the toxicity associated
with acid-mine drainage depositional pilesin Spring Creek and Keswick Reservoir immediately
downstream of the Iron Mountain Mine Superfund Site.

Tests have been conducted to assess the potential toxicity that might be associated with the
depositional sediment that results from the influx of acid mine drainage into Keswick Reservoir, on
the northern Sacramento River (Nordstrom et al. 1999; Finlayson et al. 2000; Ogle et a. 2001).
Acute Ceriodaphnia dubia toxicity testing of porewaters from several sediment depositiona piles
indicated extreme toxicity (48 hr LC50s ranging from 0.3 - 1.8% porewater). Chronic toxicity
testing of the sediment porewaters with Ceriodaphnia indicated substantial reproductive toxicity
above and beyond lethal levels (Ogle et a. 2001).

Studies have also indicated that benthic invertebrates collected from the river reach between
Keswick Dam and Colusa exhibit elevated tissue concentrations of Cu, Pb, and especialy Cd and
Zn, which are correlated with the concentrations of these metalsin fine-grained sediments, and
which exhibit a strong gradient from the upstream metal sourcesto at least 120 km downstream
from the major mine sources (Saiki et al 1995; Cain et al. 1999). Fish which feed upon metals-
contaminated invertebrates can be adversely impacted (e.g., significant reductions in growth), and
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chronic exposure to the metalsis an important factor limiting the distribution and abundance of
some fish populations in metals-contaminated watersheds (Besser et al. 2001).

Perhaps aresult of the limited information that is available, the recent TMDL for Cu, Cd, and Znin
the upper Sacramento River does not address potential adverse impacts resulting from metals
contamination of the river sediments.

Immediate implementation of this proposed study element is particularly critical in terms of
potentia for remediation/restoration actions to implemented under the framework of soon-to-be-
resolved clean-up activities being performed as part of the Iron Mountain Superfund Site Clean-Up
Program.

2. Justification

2a. Conceptual Model

In our conceptual model, metals which enter the aquatic environment, either as dissolved ions or
associated with particul ate matter, become associated with the sediment through precipitation
reactions, adsorption to sediments, adsorption to suspended particul ates and subsequent deposition,
and accumulation by aquatic organisms and eventual settling of the biomass as detritus.

Depending upon factors that control bicavailability (e.g., grain size, sulfides, etc), these sediment
metal s can then exert toxic impact to the infaunal benthic organisms, potentialy reducing the
availability of key food organisms to fish such as salmonids. At sub-lethal concentrations, benthic
organisms may survive, but may aso may bioaccumulate the sediment metals to levelsthat can
adversely affect consumer organisms such as sailmonids. The very limited information that is
available suggests that both types of adverse effects may be occurring in the upper Sacramento
River, particularly immediately downstream from the iron Mountain Mine (IMM) aswell as other
mining activities on tributariesto heriver.

Verification of such impactswill provide information to fill acritical datagap in the current TMDL
effort aswell asthe ongoing IMM remediation effort. Timely provision of such information may
allow remediation of any observed metals-related problems under the funding “umbrella” of the
IMM remediation program, providing potentially huge cost savingsto CALFED’ srestoration
plans.

2b. Hypotheses of the Proposed Study
The Scope of Work tasks designed to evaluate the problem areas being addressed by the proposed
study will test several hypothesis (Note —to minimize the potential for confusion by laypeople
stakeholders, these are not presented in Null Hypothesis format):
H,: Metascontamination of upper Sacramento River sedimentsis causing toxicity to
benthic organisms;
H,: Metas contamination of upper Sacramento River sedimentsis causing
bioaccumulation in benthic organismsto levelsthat are adversely affecting fish
populations, particularly salmonids.

Assessing Sediment Toxicity in the San Francisco Estuary Watershed Page 3



3. Proposed Scope of Work

The proposed Scope of Work includes a sampling and testing program to assess the toxicity and
boaccumulation of sediment metalsin the upper Sacramento River watershed. Sediments will be
collected from selected tributaries and main stem river stations. These sedimentswill be analyzed
for toxicity and bioaccumulation using standard EPA totest protocol. Benthic community analyses
will aso be performed. The sediments and the bioaccumulation test tissues will be analyzed for
metals aswell as other important physical/chemical characterigtics.

As numerous other ongoing and proposed studies are focused on mercury distribution in the
watershed, the primary emphasis of this study will be toxicity related to base metals (e.g., Cd, Cu,
Ni, Pb, and Zn) however Hg and methyl-Hg will be analyzed in sediments to provide useful
information to other studies.

“Task 1. Identification of Metals“Hot Spots”

Based upon review of exisiting monitoring data (e.g., Maccoy and Domalgaski 1999; Alperset a.
2000a,b; ), and in consultation with State and Federal agency scientists, approximately 20 localized
areas of sediments with the greatest likelihood of being contaminated with metalswill be identified.
Sediment samples will be collected from magjor tributaries to the upper Sacramento River near their
confluences with the main-stem between Keswick Dam and Colusa, including Clear Creek,
Cottonwood Creek, Elder Creek, Thomes Creek, and Stoney Creek on the western side of the
Sacramento Valley, and Battle Creek, Cow Creek, Mill Creek, and Butte Creek on the eastern side
of the valley. Sampling stations will also be established at 10 |ocations along the main-stem
Sacramento River, in relation to these tributaries. One goal of this effort will be to assessthe relative
importance of the Iron Mountain Mines Superfund Site and other mine sitesthat drain into Lake
Shasta as compared with other mine sites and mineralized areas that are drained by tributaries that
enter the Sacramento River downstream of Keswick Dam. Initial sediment sampling will be carried
out at approximately 30 locations during low-flow conditions in 2002. Follow-up sampling of “hot
spots’ in selected tributaries and of main-stem sampling sites to define chemical gradients will be
done during low-flow conditions during 2003. In the follow-up sampling, both interstitial waters
will be aso be collected and analyzed for trace metals, including Hg and methylHg.

Task 2. Collection of Sediment Samples

Sediment sampleswill be collected from the selected sampling stations using techniquesthat are
consistent with the Quality Assurance Project Plan (QAPP) of the USGS National Water Quality
Assessment Program (NAWQA). Sampleswill be stored on ice whilein the field, and will be
logged in and stored at 4’C within a sample storage refrigerator immediately upon receipt at the
laboratory; sediment subsamples for methylHg analysiswill be immediately frozen in thefield
using dry ice and then transferred to a sample storage refrigerator upon receipt at the laboratory.
Sediment cores for benthic community analyses will be collected consistent with the California
Aquatic Bioassessment Protocol.
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Task 3. Sediment Toxicity Testing
The sediment samples collected as part of Task 1lawill be tested for toxicity using three types of
tests:
* 10-day bulk sediment toxicity test with the amphipod Hyalella azteca (US EPA 2000);
* 10-day bulk sediment toxicity test with the insect Chironomus sp. (US EPA 2000);
* sediment el utriate toxicity test with Ceriodaphnia dubia (US EPA 1994).

The bulk sediment tests are deigned to assess toxicity of the surficial sedimentsto benthic infauna,
with two species being tested to provide greater taxonomic representation.

Task 4. Sediment Bioaccumulation Testing

The sediment samples collected as part of Task lawill be tested for metals bioaccumulation
potential using the 28-day test with the oligochaete Lumbriculus variegatus (US EPA 2000), with
the resulting tissues being analyzed for total metals.

Task 5. Sediment Benthic Community Analyses

Each sediment sample will be sieved and the collected animals will be placed into asample jar and
preserved in ethanol. The organisms will be later identified to species, when possible, by an aguatic
invertebrate taxonomist.

Task 6. Physical/Chemical Analyses of Sediments and Tissues

The sediment sampleswill be analyzed for critical physical and chemical characteristics (e.g., grain
size distribution, total organic carbon (TOC), Acid Volatile Sulfides//Simultaneously-Extracted
Metals (AVSSEM), and sediment porewater dissolved metals concentrations), as well as total
mercury and methyl mercury. The tissue samples from the biocaccumulation test will be analyzed for
trace metals (including Cd, Cu, Fe, Phb, and Zn), total Hg and methylHg. All chemical analyseswill
be performed by the U.S. Geological Survey or by contract |abs approved by the USGS.

A complementary component of thistask will be the analysis of the sediment and tissue samples for
mercury. While not essential to the successful completion of this task, these mercury analyses will
provide, at limited additional cost, valuable information to CALFED and the CVRWQCB on
mercury bioaccumulation potential in these sediments.

Task 7. Report Preparation
Drs. Ogle and Alperswill prepare appropriate Quarterly and Annua Reportsfor CALFED.

PEER REVIEW

Consistent with the adaptive management policy of CALFED, a Peer Review of the study will be
convened immediately after the results of thefirst year of study are available. It is expected that this
per review panel will consist primarily of representatives from stakehol der agencies that have
involvement at some level in theissue of metalsin the upper Sacramento River (US EPA Region 9,
CVRWQCB, US Fish and Wildlife Service), along with CALFED representatives and any other
identified interested stakeholders.
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The Peer Review Pand will review and evauate the results of the first year of the study, and will
provide guidance towards the final design and implementation of Y ear 2 of the study.

YEAR 2 Scope of Work

The Scope of Work for the second year of the proposed study will tentatively consist of
determining the spatial extent of toxicity problems at locations where significant toxicity and/or
bioaccumulation is observed based upon sampling and analysis during Y ear 1. It is expected that
the 5 stations from the first year of study that exhibit the greatest degree of metalstoxicity and or
bioaccumulation will be targeted as “hot spots’ and that more detailed sampling in areas both
upstream and downstream of these areas will be carried out during Y ear 2. It is anticipated that these
5 “hot spot” stationswill be resampled to confirm thefirst year’ s results, and that about 5
additional stations will be established in the vicinity of each of these 5 “hot spots’, for atotal of 30
stations to be sampled during Y ear 2. Sediments sampled during Y ear 2 will be tested and analyzed
in amanner consistent with the Year 1 study tasks.

Preparation of Deliverables

Drs. Ogle and Alperswill prepare appropriate Quarterly and Annual Reports for CALFED, prepare
scientific presentation(s) describing thiswork for presentation at relevant Regional- and National -
Level scientific conferences, and prepare manuscripts for peer-reviewed publication in
technica/scientific journals.

A final report describing results from 2002 and 2003 samples will be prepared for peer review
during 2004 and will be completed by September 2005.

4. Feasibility of the Proposed Study

The proposed Scope of Work is extremely feasible, and the sampling and biological testing are
services performed by PER on aroutine basis. The PER scientists have performed hundreds-to-
thousands of solid-phase, liquid/suspended-phase (= e utriate), sediment porewater, intact sediment
core (“ sediment-water interface”), and water column toxicity studies using awide variety of
freshwater, estuarine, and marine species. These tests have been performed for various agencies and
applications, including ambient monitoring, ecological risk assessment, site remediation clean-up
goals, wetlands restoration projects, aswell as dredge materials evaluations. Agencies reviewing the
biological testing performed by PER staff include, but are not limited to, US EPA, US Army Corps
of Engineers, US Fish & Wildlife Service, San Francisco Bay and Central Valley (and other)
Regiona Water Quality Control Board(s), CA Department of Toxic Substances Control, CA
Department of Fish and Game, and the Bay Conservation and Development Commission. PER is
certified for the performance of toxicity testing by the State of California s Environmental
Laboratory Accreditation Program. This certification is based upon acritical review of the
Laboratory’s QA/QC Plan (including all relevant Standard Operating Procedures) and an extensive
ste audit of the testing laboratory.

As part of maintaining their status as the premiere biologica testing lab on the West Coast, PER
has just recently completed moving into new facilities which include two laboratories: Testing Lab
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#1 consists of 1800 square feet of testing and analytical capability dedicated to both aquatic and
sediment toxicity testing; Testing Lab #2 consists of 1800 square feet of testing capability dedicated
strictly to sediment toxicity and bioaccumulation testing. These laboratories are state-of-the-art, and
include the full complement of supplies and equipment needed for the proposed study.

Dr. Ogle and the PER team are also very capable of managing the proposed Scope of Work. Dr.
Ogle has been the PI in managing the aquatic toxicity testing component of the San Francisco
Estuary RMP for the past severa years, and has just been selected to continue in this capacity for
the next five year arc of the program. Dr. Ogle and Mr. Clark were recently selected to manage the
ambient water monitoring for the Sacramento River Watershed Program (SRWP), which includes
logistical planning of “clean technique” field sampling, toxicity testing, and toxicity identification
evauations (TIEs). Management of several sub-contracting anaytical and testing firms has been an
integral component of the SRWP, and all work on that project has been performed with
implementation and monitoring of QA measures and compliance with the QAPP for all project
activities. Performance to date by PER in managing this project has been characterized as
“Superlative’. PER was also recently selected to help manage the Bay-wide Site-Specific Copper
Water Effects Ratio Study, which also included logistical planning and performance of “clean
technique’ field sampling, toxicity testing , and management of severa sub-contracting analytical
labs. Thistype and level of project management istypical of most of the non-NPDES-related
projects performed by Dr. Ogle and the PER team of scientists.

5. Performance M easuresfor the Proposed Study

A schedule for the performance and completion of Tasks for the Proposed Scope of Work is
provided in Section 8, below, and can be used by CALFED staff and reviewersto track project
performance.

6. Data Handing and Stor age

Pacific EcoRisk will be responsible for data management and storage procedures for all toxicity and
bioaccumulation testing data. Testing and analytical results datawill be recorded in Microsoft Excel
spreadsheets under the supervision of the Principal Investigator, and compiled into an Oracle
database, which will be maintained by Pacific EcoRisk. All datawill be reviewed for compliance
with established QA requirements. The final database will be made available on Pacific ECORisK’s
web site (currently being completed) and will be available for both inspection and retrieval. The

U.S. Geologica Survey will be responsible for data management and storage for all sediment
chemistry data. The preliminary datawill be stored in Microsoft Excel spreadsheets under the
supervision of the Co-Investigator. The sampling siteswill be established as official USGS stations,
and the final datawill be stored in the USGS's National Water Information System (NWIS), which
isnow accessible on the internet (NWISWEB - http://ut.water.usgs.gov/nwis.htm>).

7. Expected Products

A Year 1 Field Sampling Report and Y ear 1 Annua Report will be prepared as per the schedule
below. Subsequent to the Year 1 Peer Review, aY ear 2 Field Sampling Report as per the schedule,
and an overall Project Final Report will be submitted to CalFed once all data are available and have
been reviewed. In addition, it is expected that thiswork will support technical publicationsin peer-
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reviewed scientific journals. Project proponents will further disseminate the acquired information in
oral presentations at Cal Fed symposiaand related scientific meetings (e.g., the forthcoming CalFed
Science Conference in 2002, State-of-the-Estuary Conference, etc.).

8. Work Schedule
Table 1. Task schedule and milestones

Study Task Year 1 Year 2 Year 3
(Quarters) (Quarters Quarters)

YEAR 1 TASKS
Task 1. Identification of Metals “Hot Spots”

2 (31411121341 ]12(3]4

Task 2. Site Reconnaissance

<< =

Task 3. Collection of Sediment Samples

Task 4. Sediment Toxicity Testing

Task 5. Sediment Bioaccumulation Testing

Task 6. Sediment Benthic Community Analyses

Task 7. Chemical Analyses of Sediments & Tissues

1l bl bl Kl kel

Preparation of Year 1 Field Sampling Report

Preparation of Year 1 Annual Report X

Year 1 Peer Review X

YEAR 2 TASKS

Task 2. Site Reconnaissance X

Task 3. Collection of Sediment Samples X

Task 4. Sediment Toxicity Testing

Task 5. Sediment Bioaccumulation Testing

Task 6. Sediment Benthic Community Analyses

Task 7. Chemical Analyses of Sediments & Tissues

Sl bl kel ke

Preparation of Year 2 Field Sampling Report

Preparation of Year 2 Annual Report X

Year 2 Peer Review X

YEAR 3 TASKS
Preparation of Draft Final Report XX

Peer Review of Draft Final Report X

Preparation and Publication of Final Report X

9. Applicability to CALFED ERP and Science Goals
9a. Relation of Proposed Study to ERP, Science Program and CVPIA Priorities

Strategic Goal 1 — At Risk Speciesand ...

Strategic Goal 3 — Harvestable Species: The proposed project investigates the potential impacts that
metalsin the upper Sacramento River sediments may have on important salmonid species. The
sediment toxicity testsin the proposed study assess potential adverse impacts on the benthic
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organismsthat serve as key food itemsfor salmonid. In addition, the bioaccumulation testsin the
proposed study assess the potential for adverse impact on the salmonids and other fish that
consume these food organisms.

Strategic Goa 4 — Habitats: The chemical characteristics of a given aguatic system can be an
important feature of the habitat, particularly when chemical contaminantsimpair the ability of
aguatic organisms too survive, grow, and reproduce. The proposed study assesses the suitability of
selected areas in the upper Sacramento River to serve as “ successful” habitat for critical salmonid
populations, including areas currently being considered for remediation under the IMM clean-up
program.

Strategic Goal 6 — Sediment and Water Quality: The goal “to improve and maintain water and
sediment quality... and eliminate, to the extent possible, toxic impacts on organisms in the system,
including humans’ is the major focus of this project.

9b. Relation of Proposed Study to Other Ecosystem Restor ation Projects
The proposed project will provide information of importance to other ongoing CALFED ERP-
funded projects. 1) monitoring of contaminant effects on rainbow trout (ERP-01-N22).

9c. Request for Next-Phase Funding
Not Applicable.

9d. Previous Recipient

One of the principa investigators, Dr. Charles Alpers, are both currently associated with the
CALFED Directed Action Project on Mercury entitled: “ Assessment of Ecological and Human
Health Impacts of Mercury in the Bay-Delta Watershed”. The mid-year progress report and review
of an independent scientific review panel for that project is available on the Internet at
<http://loer.tamug.tamu.edu/cal fed/Reports.htm>.

Dr. Alpersisaso involved with the Upper Y uba River Studies Program (UY RSP), aproject that is
funded under CALFED’ s Ecosystem Restoration Program. Dr. Alpersisthe Project Chief for the
USGS part of the project (Water Quality and Sediment Studies) and serves as coordinator for the
Technical Review Panel for the UY RSP.

9e. System-Wide Ecosystem Benefits

Asper itsmission, CALFED has committed considerable resources to the improvement and
restoration of fish resources within the Sacramento-San Joaquin Deltawatersheds. Unfortunately,
some fish populations may be adversely impacted by contaminants, inhibiting planned restoration
efforts. Sediment metals toxicity to, and bioaccumulation in important fish food organismsin the
upper Sacramento River may be adversely impacting important salmonid populations. It is essential
that the toxicity and bioaccumulation problems of metals-contaminated sediments be controlled in
order to achieve the full benefits of CALFED’ s ecosystem restoration program.

9f. Land Acquisition Information
Not applicable.

10. Qualifications
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Dr. R. Scott Ogle, Pacific EcoRisk

For aimost 17 years, Dr. Scott Ogle has been directing and/or participating in research in the areas
of aquatic ecotoxicology and environmental chemistry. Dr. Ogle’'s mgjor area of research includes
evaluation of the fate and effects of metals, pesticides, and petroleum and petroleum productsin
aguatic ecosystems and the investigation of contaminants and toxicity in non-point source and
stormwater runoff. Dr. Ogle has directed and participated in numerous projects encompassing al of
the standardized EPA and ASTM test procedures as well as projectsinvolving development of new
testing procedures.

Much of Dr. Ogl€e' s recent work has focused upon evaluation of contaminated freshwater,
estuarine, and marine sediments, and he and his lab staff have rapidly established areputation as
being one of the best sediment and aquatic testing lab in Caifornia. Dr. Ogle's sediment
investigations incorporate the latest devel opmentsin study design, sample collection, toxicity and
bioaccumulation testing, and interpretation of data. These sediment evaluations a so incorporate the
latest regulatory recommendations and are consi stent with established guidelines.

After recent competitive evaluations, Dr. Ogl€ s research team have been selected over other Bay
area and West Coast firms to perform sediments sampling and testing services for the Moss
Landing Harbor District, the City and County of San Francisco, the Port of Oakland, and the U.S.
Army Corps of Engineers. After smilar competitive evaluations (including on-site lab audits), Dr.
Ogle’ steam has also been selected to provide sediment toxicity and bioaccumulation testing for
most of the military base re-alignment and closure projects, including the Presidio, the Concord
Nava Weapons Facility, the Alameda Naval Air Station, the Pt. Molate Naval Fuel Depot, the
Oakland Army Base, McCléellan Air Force Base, the US Navy Hunter’s Point Annex, aswell asthe
Mare Iland Naval Shipyard. PER has also provided similar services as part of ongoing Bay
Protection and Toxic Cleanup Program evaluations for Zeneca Ag Products, aswell asthe City &
County of San Francisco. Performance of al of these projects hasinvolved a direct management
role by Dr. Ogle, from conception and design of experimental approach, through compl etion of
studies and analyses of results, and finally, reporting of the results to the concerned parties.

Dr. Charles N. Alpers

Dr. Alpersreceived aPh.D. in geochemistry from the University of California, Berkeley in 1986.
He has been involved in numerous water-quality investigations involving trace-element
geochemistry and the transport of trace elements in surface- and ground water systems. Dr. Alpers
has conducted research concerning acid mine drainage at the Iron Mountain Mines Superfund site,
in cooperation with the EPA, since joining the USGS as a post-doctoral fellow in 1987. Since
joining the USGS California District Office in 1991, Dr. Alpers has been Project Chief for several
projects, including the characterization of ground water affected by acid mine drainage at Penn
Mine, in cooperation with State Water Resources Control Board and the East Bay Municipal Utility
Digtrict. Dr. Alpersrecently completed hisrole as Project Chief of the Sacramento River Trace
Metals Transport Project, characterizing the geochemistry of trace elements, including mercury, in
the Sacramento River along areach of the river between Shasta Dam and Freeport, in cooperation
with the State Water Resources Control Board, the Sacramento County Regiona Sanitation District,
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the US EPA, and the National Marine Fisheries Service. Dr. Alpersisamember of severa
technical advisory committees involved with the remediation of inactive and abandoned mine sitesin
California and other states, and has published extensively on the topics of the environmental
geochemistry of sulfide oxidation, ground-water characterization at mine sites, and the effects of
efflorescent salts on mine drainage composition. Dr. Alpersis currently the Project Chief of an
interagency project that is addressing mercury contamination from historic gold mining in the Y uba
River and Bear River watersheds, and he also is serving as task co-leader (with Dr. Joseph

Domagal ski) and quality assurance/quality control officer for the USGS portion of the CalFed
project "Assessment of the effects of mercury contamination on human health and ecosystemsin
the Bay-Delta" In addition, Dr. Alpersisthe Project Chief for the USGS portion (Water Quality
and Sediment Studies scopes of work) of CalFed s Upper Y uba River Studies Program, and serves
as coordinator of the external Technical Review Panel for that program.

11. Proposed Study Budget

Pacific EcoRisk U.S. Geological Survey

Total YEAR 1 Costs $ 267,230 $ 94,144
Total YEAR 2 Costs $ 250,879 $ 147,764
Total YEAR 3 Costs $ 26,040 $ 43454
TOTAL PROJECT COSTS= $ 544,149 $ 285,362
OVERALL TOTAL PROJECT COSTS= $ 829,511

See appendices for Budget details.
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APPENDIX A: BUDGET DETAIL FOR PACIFIC ECORISK
YEAR 1 (Pacific EcoRisk)

Task 1. Identification of Sampling Stations

Dr. Scott Ogle 120 hrs @ $125/hr
Stephen Clark 40 hrs @ $85/hr
Technician (for Library copies) 80 hrs @ $40/hr
Photocopies
Task 1 Sub-Total

Task 2. Site Reconnaissance

Stephen Clark 2 days @ 10 hr/day @ $85/hr
Staff Scientist | 2 days @ 10 hrs/day @ $65/hr
Trave 2,000 miles + Lodging and Meals

Task 2 Sub-Total

Task 3. Collection of Samples
Staff Scientist | 5 days @ 10 hrs/day @ $65/hr
Staff Scientist 11 5 days @ 10 hrs/day @ $55/hr
Staff Scientist 1l 8 hrs @ $55/hr

Technician 8 hrs @ $40/hr
Truck Rental 5 days @ $100/day
Boat Rental 5 days @ $650/day

Supplies (3te water collection tanks
Travel (2000 miles + Lodging and Meals)
Task 3 Sub-Total

Task 4. Sediment Toxicity Testing

Bulk Sediment Toxicity Testing with Hyalella azteca
30 tests @ $850/test

Bulk Sediment Toxicity Testing with Chironomus tentans
30 tests @ $900/test

Sediment Elutriate Toxicity Testing with Ceriodaphnia dubia
30 tests @ $650/test

Preparation of Sediment Elutriate
Staff Scientist | 30 hrs @ $65/hr
Task 4 Sub-Total

Task 5. Sediment Bioaccumulation Testing

28-day Sediment Bioaccumulation Testing with Lumbriculus variegatus
30 tests @ $1,800/test
Task 5 Sub-Total

Task 6. Sediment Benthic Community Analyses

Sediment Benthic Community Analyses
30 samples @ $900/sample
Task 6 Sub-Total

Task 7a. Chemical Analyses of Sediment Samples
Sediment Analyses Performed by US Geological Survey

Task 7b. Chemical Analyses of Tissue Samples
Tissue Chemistry Contracted to Battelle

5,000
2,000
17,510

$ 25,500
$ 27,000
$ 19,500

$ 1,950
$ 73,950

$ 54,000
$ 54,000

$ 27,000
$ 27,000

$ 20,950
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Task 8. Report Preparation

Dr. Scott Ogle 160 hrs @ $125/hr $ 20,000
Stephen Clark 40 hrs @ $85/hr $ 3,400
Task 8 Sub-Total  $ 44,350
Project Management Pacific EcoRisk
Supervision of Sediment Sampling and Testing
Dr. Scott Ogle 80 hrs @ $125/hr $ 10,000
Stephen Clark 40 hrs @ $85/hr $ 3,400
Attendance/Presentation at Scientific Conference (1 Local + 1 National)
Dr. Scott Ogle 24 hrs @ $125/hr $ 3,000
Stephen Clark 24 hrs @ $85/hr $ 2,040
Trave $ 4,000
Peer Review Mesting
Dr. Scott Ogle 8 hrs @ $125/hr $ 1,000
Stephen Clark 8 hrs @ $85/hr $ 680
Trave $ 200
Project Management Sub-Total  $ 24,320
TOTAL YEAR 1COSTS $267,230
YEAR 2 BUDGET (Pacific EcoRisk)
Task 1. Not Applicable
Task 2. Site Reconnaissance
Stephen Clark 2 days @ 10 hrs/day @ $90/hr $ 1,800
Staff Scientist | 2 days @ 10 hrs/day @ $69/hr $ 1,380
Trave 2,000 miles + Lodging and Meals $ 1,050
Task 2 Sub-Total $ 4,230
Task 3. Collection of Samples
Staff Scientist | 5 days @ 10 hrs/day @ $69/hr $ 3,450
Staff Scientist 11 5 days @ 10 hrs/day @ $58/hr $ 2,900
Staff Scientist 11 8 hrs @ $58/hr $ 464
Technician 8 hrs @ $42/hr $ 336
Truck Rental 5 days @ $105/day $ 525
Boat Rentdl 5 days @ $690/day $ 3,450
Supplies $ 5,250
Travel (2000 miles+ Lodging and Meals) $ 2,100
Task 3 Sub-Total $ 18475
Task 4. Sediment Toxicity Testing
Bulk Sediment Toxicity Testing with Hyalella azteca
30 tests @ $900/test $ 27,000
Bulk Sediment Toxicity Testing with Chironomus tentans
30 tests @ $950/test $ 28,500
Sediment Elutriate Toxicity Testing with Ceriodaphnia dubia
30 tests @ $700/test $ 21,000
Preparation of Sediment Elutriate
Staff Scientist 1 30 hrs @ $69/hr $ 2,070
Task 4 Sub-Total $ 78,570
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Task 5. Sediment Bioaccumulation Testing

28-day Sediment Bioaccumulation Testing with Lumbriculus variegatus
30 tests @ $1,900/test $ 57,000
Task 5 Sub-Total $ 57,000

Task 6. Sediment Benthic Community Analyses

Sediment Benthic Community Analyses
30 samples @ $950/sample $ 28,500
Task 6 Sub-Total $ 28,500

Task 7. Chemical Analyses of Sediment and Tissue Samples

Tissue Chemistry $ 22,000

Task 8. Report Preparation
Dr. Scott Ogle 160 hrs @ $132/hr $21,120
Stephen Clark 40 hrs @ $90/hr $ 3,600

Task 8 Sub-Total $ 46,720

Project Management Pacic EcoRisk
Supervision of Sediment Sampling and Testing

Dr. Scott Ogle 80 hrs @ $132/hr $ 10,560

Stephen Clark 40 hrs @ $90/hr $ 3,600
Attendance/Presentation at Scientific Conference (1 Local + 1 National)

Dr. Scott Ogle 24 hrs @ $132/hr $ 3,168

Trave $ 2,100
Peer Review Mesting

Dr. Scott Ogle 8 hrs @ $132/hr $ 1,056

Stephen Clark 8 hrs @ $90/hr $ 720

Trave $ 210

Project Management Sub-Total $ 21,414
TOTAL YEAR2COSTS $250,879
YEAR 3 BUDGET (Pacific EcoRisk)

Task 1-7 Not Applicable
Task 8. Report Preparation
Dr. Scott Ogle 160 hrs @ $139/hr $ 22,240
Stephen Clark 40 hrs @ $95/hr $ 3,800

Task 8 Sub-Total $ 26,040
TOTAL YEAR 3COSTS $ 26,040
TOTAL PROJECT COSTS= $544,149
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Appendix B: Budget Detail for US Geological Survey
YEAR 1 BUDGET (US Geological Survey)
Task 1. Identification of Sampling Stations

Dr. Charlie Alpers 40 hrs @ $61.60/hr $ 2,464
Dr. Joe Domal gaski 10 hrs @ $55.40/hr $ 554
M. Hunerlach, Geologist 20 hrs @ $33.70/hr $ 674
Supplies $ 200
US Geological Survey Overhead $ 3,721
Task 1 Sub-Total $ 7,613
Task 2. Site Reconnaissance
M. Hunerlach, Geologist 20 hrs @ $33.70/hr $ 674
M. Johnson, Technician 20 hrs @ $31.35/hr $ 627
S. Gallanthine, Hydrologist 20 hrs @ $28.90/hr $ 578
C. Clapton, Hydrologist 20 hrs @ $13.55/hr $ 271
Trave $ 200
Other (vehicles, communications) $ 400
US Geological Survey Overhead $ 2,629
Task 2 Sub-Total $ 5,379
Task 3. Collection of Samples
Dr. Charlie Alpers 20 hrs @ $61.60/hr $ 1,232
M. Hunerlach, Geologist 20 hrs @ $33.70/hr $ 674
M. Johnson, Technician 100 hrs @ $31.35/hr $ 3,135
S. Gallanthine, Hydrologist 40 hrs @ $28.90/hr $ 1,156
C. Clapton, Hydrologist 100 hrs @ $13.55/hr $ 1,355
Equipment $ 300
Supplies $ 1,000
Trave $ 800
Other (vehicles, communications, shipping) $ 1,300
US Geologica Survey Overhead $10,471
Task 3 Sub-Total $ 21,423
Task 4. Sediment Toxicity Testing Not Applicable
Task 5. Sediment Bioaccumulation Testing Not Applicable
Task 6. Sediment Benthic Community Analyses Not Applicable
Task 7a. Chemical Analyses of Sediment Samples
Dr. Charlie Alpers 20 hrs @ $61.60/hr $ 1,232
S. Dudash, Computer Ass't 20 hrs @ $15/hr $ 300
Services (Chemical Analyses) $ 19,500
Other (communications) $ 100
US Geological Survey Overhead $ 20,200

Task 7a Sub-Total $ 41,332
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Task 7b. Chemical Analyses of Tissue Samples Not Applicable

Task 8. Report Preparation

Dr. Charlie Alpers 60 hrs @ $61.60/hr $ 3,696
Dr. Joe Domal gaski 30 hrs @ $55.40/hr $ 1,662
S. Dudash, Computer Ass't 20 hrs @ $15/hr $ 300
US Geological Survey Overhead $ 5,410

Task 8 Sub-Total $ 11,068

Project Management Pacific EcoRisk

Dr. Charlie Alpers 60 hrs @ $61.60/hr $ 3,696
Other (communications) $ 100
US Geological Survey Overhead $ 3,533

Project Management Sub-Total $ 7,329
TOTAL YEAR 1COSTS $ 94,144
YEAR 2 BUDGET (US Geological Survey)

Task 1. Not Applicable
Task 2. Site Reconnaissance
M. Hunerlach, Geologist 20 hrs @ $35.40/hr $ 708
M. Johnson, Technician 20 hrs @ $32.90/hr $ 658
S. Gallanthine, Hydrologist 20 hrs @ $30.35/hr $ 607
C. Clapton, Hydrologist 20 hrs @ $14.30/hr $ 286
Trave $ 200
Other (vehicles, communications) $ 400
US Geological Survey Overhead $ 2,648
Task 2 Sub-Total $ 5,507
Task 3. Collection of Samples
Dr. Charlie Alpers 40 hrs @ $64.70/hr $ 2,588
M. Hunerlach, Geologist 80 hrs @ $35.40/hr $ 2,832
M. Johnson, Technician 160 hrs @ $32.90/hr $ 5,264
S. Gallanthine, Hydrologist 80 hrs @ $30.35/hr $ 2,428
C. Clapton, Hydrologist 160 hrs @ $14.30/hr $ 2,288
Equipment $ 300
Supplies $ 1,000
Trave $ 800
Other (vehicles, communications, shipping) $ 1,300
US Geological Survey Overhead $17,417
Task 3 Sub-Total $ 36,217
Task 4. Sediment Toxicity Testing Not Applicable
Task 5. Sediment Bioaccumulation Testing Not Applicable
Task 6. Sediment Benthic Community Analyses Not Applicable
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Task 7a. Chemical Analyses of Sediment Samples

Dr. Charlie Alpers 20 hrs @ $64.70/hr $ 1,294
S. Dudash, Computer Ass't 20 hrs @ $16/hr $ 320
Services (Chemica Analyses) $ 39,000
Other (communications) $ 100
US Geological Survey Overhead $37,733

Task 7a Sub-Total $ 78,447

Task 7b. Chemical Analyses of Tissue Samples Not Applicable

Task 8. Report Preparation

Dr. Charlie Alpers 120 hrs @ $64.70/hr $ 7,764
Dr. Joe Domal gaski 40 hrs @ $58.25/hr $ 2,330
S. Dudash, Computer Ass't 20 hrs @ $16/hr $ 320
US Geological Survey Overhead $ 9,649

Task 8 Sub-Total $ 20,063

Project Management

Dr. Charlie Alpers 60 hrs @ $64.70/hr $ 3,882
Other (communications) $ 100
US Geological Survey Overhead $ 3,548

Project Management Sub-Total $ 7,530
TOTAL YEAR 2COSTS $147,764
YEAR 3 BUDGET (US Geological Survey)

Task 1-7 Not Applicable

Task 8. Report Preparation
Dr. Charlie Alpers 140 hrs @ $64.70/hr $ 9,058
Dr. Joe Domal gaski 40 hrs @ $58.25/hr $ 2,330
S. Dudash, Computer Ass't 20 hrs @ $16/hr $ 320
Trave $ 600
Supplies $ 500
Other (vehicles, shipping, printing) $ 1900
US Geological Survey Overhead $ 16,532

Task 8 Sub-Total $ 31,240

Project Management

Dr. Charlie Alpers 80 hrs @ $64.70/hr $ 5,176
Trave $ 1,200
Other (communications) $ 100
US Geological Survey Overhead $ 5738

Project Management Sub-Total $ 12,214
TOTAL YEAR3COSTS $ 43454
TOTAL PROJECT COSTS= $ 285,362
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Appendix C. RICHARD SCOTT OGLE, Ph.D.
L ab Director, Pacific Eco-Risk L aboratories

For over ten years, Dr. Scott Ogle has been directing and/or participating in research in the areas of
aguatic ecotoxicology and environmental chemistry. A major area of Dr. Ogle's past research efforts
has focused on factors affecting toxicity and bioaccumulation of selenium to algae, invertebrates, and
fish and have established him as an expert in this field. Current research activities include evaluation
of the fate and effects of metals, pesticides, and petroleum and petroleum products in the aquatic
environment and the investigation of contaminants and toxicity in non-point source and stormwater
runoff. Dr. Ogle has directed and participated in numerous projects encompassing al of the
standardized EPA and ASTM test procedures as well as projects involving development of new testing
procedures. Performance of all of these projects has involved a leadership role by Scott, from
conception and design of experimental approach, through completion of studies and analyses of
results, and finally, reporting of the results to the concerned parties.

EDUCATION:

Ph.D. Ecology (Aquatic Ecotoxicology) 1996
University of California, Davis, CA

M.S. Water Science (Water Pollution Biology) 1988
University of California, Davis, CA

B.S. Fisheries Biology (Water Quality) 1984
Humboldt State University, Arcata, CA

PROFESSIONAL HISTORY:

PACIFIC ECO-RISK LABS, Martinez, CA 1994-Present
Principal and Laboratory Director

S.R. HANSEN & ASSOCIATES, Concord, CA 1991-1994
Senior Scientist

UNIVERSITY OF CALIFORNIA, Davis, CA 1991
Teaching Assistant (Fish Physiology)

UNIVERSITY OF CALIFORNIA, Davis, CA 1986-1991
Research Assistant

U.S. FISH & WILDLIFE SERVICE, Dixon, CA 1985
Biologica Aide

SCIENTIFIC/RESEARCH AWARDS:

1989-1990 Pre-Doctora Fellow, Society of Environmental Toxicology and Chemistry
Best Student Presentation, SETAC, 9th Annua Meeting, 1988.
Jastro-Shields Graduate Research Award, 1986. University of California, Davis.
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EXPERIENCE SUMMARY:

Aquatic Toxicology: Conducted numerous routine effluent and receiving water bioassays (acute
and chronic) employing the entire suite of EPA test species, including fish, invertebrates, and algae.
Determined pesticide toxicity to awide variety of organisms as part of developing water quality
criteriafor severa pesticide products. Determined aquatic toxicity of the water soluble fraction of
petroleum products. Evaluated the toxicity of petroleum hydrocarbon contaminated sediments,
groundwaters, and surface waters. Evaluated impacts of acid-mine drainage surface water runoff to
recelving water organisms. Determined effects of water quality variables on selenium toxicity to
freshwater and hypersaline organisms. Evaluated interaction of pH and ammonia as a source of
refinery effluent toxicity to rainbow trout. Determined effects of selenium on growth and
reproduction of fathead minnows. Determined effects of agricultural drainwater on mosquitofish
reproduction. Participated in the development of site-specific criteriafor copper and nickel in San
Francisco Bay.

Sediment Toxicology: Directed sediment evaluations as part of ecological risk assessments at
most of the Northern Californiamilitary bases. Directed toxicity evauations of acid-mine-drainage
sediments at SuperFund site. Evaluated the partitioning of contaminants from sediments into
porewaters under "in situ” anoxic and oxic conditions. Performed survey of sediment toxicity at
sites representing various types of contamination throughout the Sacramento-San Joaquin Valley in
California. Prepared literature review and conducted experiments addressing artifactua toxicity in
marine and estuarine sediments. Performed sediment toxicity tests in support of ecological risk
assessment of |ead-contaminated |ake sediments. Performed sediment toxicity tests as part of
regulatory requirements for marinas. Performed sediment toxicity testing of remediated munitions-
contaminated sediments.

Bioaccumulation Studies: Performed sediment bioaccumulation tests for remediated munitions-
contaminated sediments. Designed and conducted study to eval uate the bioaccumulation of
selenium from oil refinery effluent by algal species resident to San Francisco Bay. Determined the
effects of water quality variables on selenium bioaccumulation by freshwater and hypersaline
organisms. Developed meso-scale food chain (green alga-to-Daphnia magna-to-fathead
minnows/bluegills) in order to evaluate the roles of bioconcentration and biomagnification in
selenium bioaccumulation. Designed and participated in food chain study to evaluate
bioaccumulation of selenium from macrophyte detritus by grazing invertebrates.

Biomonitoring Studies: Directed numerous ambient water toxicity investigations, including the
RMP Baseline toxicity testing and the RMP Episodic Toxicity Study. Supervised the management
of the ambient water monitoring for the SRWP. Conducted study to evaluate selenium
bioaccumulation trends in San Francisco Bay system by sampling and analyzing resident bivalves
from the Sacramento and San Joaquin Delta. Sampled and analyzed water, sediments, and aguatic
organisms from numerous evaporation pond systemsin San Joaquin Valley. Participated in bivalve
biomonitoring study for organics and heavy metalsin the Sacramento River and Delta.

Toxicity Identification/Reduction Evaluations (TI1/RES): Developed and performed chronic
TIE using rainbow trout to identify source of toxicity in oil refinery effluent. Designed and
conducted bench-scale (physical model) activated carbon treatment to remove refinery effluent
toxicity to rainbow trout. Currently devel oping methods to be used in marine and sediment TI/REs.
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Environmental Chemistry: Conducted selenium and arsenic analysis of water, sediment, and a
wide variety of organismal tissues using atomic absorption spectrophotometry (AAS) coupled with
hydride generation. Conducted sodium and potassium analyses of fish tissue and plasma samples
using AAS.

Risk Assessment: Performed an ecological risk evauation of hypersaline bittern seepage into
sloughs entering South San Francisco Bay. Performed ecological risk assessment of major ions
present in treated acid mine drainage runoff. Conducted preliminary risk assessment of trace
elements, including selenium, in San Joaquin Valley evaporation pond systems.

Aquatic Physiological Ecology: Evaluated effects of temperature on respiration of several fish
species resident to the San Francisco Bay and Delta system. Evaluated effects of salinity on
hematological characteristics of catfish and sturgeon. Evauated effects of salinity on
osmoregulation and electrolyte regulation in rainbow trout. Evaluated plasma and tissue pH and
electrolyte regulation as possible causes for abnormal smoltification in coho salmon.

Professional Activities: Assisted in the organization and establishment of the Northern California
Regional Chapter of the Society of Environmental Toxicology and Chemistry (NorCal SETAC).
Assisted in organizing the First Annua Conference of NorCal SETAC. Organized and served as
Meeting Chair for the Second and Third Annual NorCal SETAC Conferences. Served terms as
Vice-President and Secretary on the NorCal SETAC Board of Directors.

PROFESSIONAL AFFILIATIONS:

Society of Environmental Toxicology and Chemistry (SETAC)
Northern California SETAC

Ecologica Society of America

American Fisheries Society

American Association for the Advancement of Science

PEER-REVIEWED PUBLICATIONS:

Ogle RS, Cotsifas JS (in preparation) The role of ammoniain the toxicity of estuarine/marine
sediments.

Ogle RS, Thomas B, Rosetta T, Knight AW (in preparation) The sulfate-salinity tolerance of brine
shrimp (Artemia franciscorum), and the effects of sulfate salinity on selenium uptake.

Cotsifas JS, Ogle RS (in preparation) Salinity tolerance of the aquatic oligochaete Lumbriculus
variegatus, and the effects of salinity and hardness on metal toxicity.

Ogle RS, Knight AW (in preparation) Selenium in aquatic ecosystems. 3. The roles of waterborne
uptake and foodborne uptake in the bioaccumulation of selenate and selenite by fathead minnows
and bluegill.
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Ogle RS, Knight AW (in preparation) Selenium in aquatic ecosystems. 2. Effects of sulfate on the
comparative bioconcentration of selenate and selenite by bluegill and fathead minnows.

Ogle RS, Cotsifas J, Connor V, Foe, C, Deanovic L, Kimball T., Reyes E (2001) A preliminary
survey of sediment toxicity in the Sacramento and San Joaquin Delta and selected upstream
sloughs and creeks. Manuscripot in preparation.

Ogle RS, Cotsifas JS, Alpers CN, Nordstrom DK (2001) Evaluation of ther toxicity of Acid Mine
Drainage depositional sediments at the Iron Mountain SuperFund Site. Manuscript in review:
Environmental Toxicology & Chemistry.

Ogle RS, Gunther AJ, Hoenicke R, Bell D, Cotsifas J, Gold J, Salop P (2001) Episodic ambient
water toxicity in the San Francisco Estuary. Manuscript in review, Environmental Toxicology
Chemistry.

Nordstrom DK, Alpers CN, Coston JA, Taylor HE, McCleskey RB, Ball JW, Ogle S, Cotsifas JS,
Davis JA. (1999) Geochemistry, toxicity, and sorption properties of contaminated sediments and
pore waters from two reservoirs recelving acid mine drainage. U.S. Geologica Survey Water
Resources Investigations Report 99-4018A.

Odle, R.Sand A.W. Knight. 1996. Selenium in aquatic ecosystems. 1. Effects of sulfate on
selenate uptake and toxicity in Daphnia magna. Archives of Environmental Contamination and
Toxicology 30(2):274-279.

Bailey FC, Knight AW, Ogle RS, Klaine SJ (1995) Effect of sulfate level on selenium uptake by
Ruppia maritima. Chemosphere 30(3):579-591.

Saiki, M.K. and R.S. Ogle. 1995. Effects of agricultural drainwater on mosquitofish reproduction
from contaminated and control field Sites. Transactions American Fisheries Society 124:578-587.

Alaimo, J, R.S. Ogle, and A.W. Knight. 1994. Selenium uptake by larval Chironomus decorus
from a Ruppia maritima-based benthic/detrital substrate. Archives of Environmental Contamination
and Toxicology 27(4):441-448.

Williams, M.J., R.S. Ogle, A.W. Knight , and R.G. Burau. 1994. Effects of sulfate on selenate
uptake and toxicity in the green aga Selenastrum capricornutum. Archives of Environmental
Contamination and Toxicology 27(4):449-453.

Brasher, A. and R.S. Ogle. 1993. Comparative toxicity of selenite and selenate to the amphipod
Hyalella azteca. Archives of Environmental Toxicology and Chemistry 24:182-186.

Maier, K.J, R.S. Ogle, and A.W. Knight. 1988. The selenium problem in lentic ecosystems. Lake
and Reservoir Management 4(2):155-163.

Odle, R.S. and A.W. Knight. 1989. The effects of elevated dietary selenium on growth and
reproduction of the fathead minnow (Pimephales promelas). Archives of Environmental
Contamination and Toxicology 18(6):795-805.
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Ogle, R.S., K.J. Maier, P. Kiffney, M.J. Williams, A. Brasher, L.A. Mdton, and A.W. Knight.
1988. Bioaccumulation of selenium in aquatic ecosystems. Lake and Reservoir Management
4(2):165-173.

Maier, K.J, C.G. Foe, R.S. Ogle, M.J. Williams, A.W. Knight, P. Kiffney, and L.A. Melton. 1988.
The dynamics of selenium in aquatic ecosystems. Pages 361-408 in: Hemphill, D.D. (ed.) Trace
Substances in Environmental Health - XXI. University of Missouri Press, St. Louis, MO.

SELECTED TECHNICAL REPORTS:

An Aquatic Toxicity Evaluation of Petroleum Hydrocarbon Contaminated Soils for the Saltwater
Ecological Protection Zone at the Presidio of San Francisco. Prepared for IT Corporation, Martinez,
CA.

Chronic Toxicity Testing of the Shell Martinez Refinery Final Effluent. NPDES Permit Renewal
Species Screening - Round 1. Prepared for Shell Martinez Refinery, Martinez, CA.

Evaluation of Algal Growth Potential of Ambient Waters at Laguna de Santa Rosa and Santa Rosa
Creeks. Prepared for the City of Santa Rosa, CA.

A Toxicity Evaluation of the Water Accommodated Fraction (WAF) of Petroleum to the
Crustaceans
Mysidopsis bahia and Emerita analoga. Prepared for Hagler Bailly Consulting, Boulder, CO.

"Controlled Atmosphere" Processing of Sediments and Sediment Porewater Extraction for
Evaluation of in situ Equilibrium Partitioning of Metals from Sediments to Water (at Hamilton
AAF). Prepared for IT Corporation, Martinez, CA.

Supplementary Fathead Minnow Toxicity Testing of the City of Santa Rosa' s Laguna Wastewater
Treatment Plant Effluents and Local Receiving Waters. Prepared for the City of Santa Rosa, CA.
Data Report: San Francisco Estuary Regiona Monitoring Program Aquatic Toxicity Testing
Results - January 1997. Prepared for the San Francisco Estuary Ingtitute, Richmond, CA.

Evaluation of the Effects of Chlorination/Dechlorination on Chronic Toxicity of the Unocal San
Francisco Refinery Final Effluent. Prepared for Unocal San Francisco Refinery, Rodeo, CA.

Toxicity Evaluation of Water and Sediment for the Hercules Gas Plant Remediation Monitoring
Program. Prepared for Cal Resources, Bakersfield, CA.

Performance of Sediment Bioaccumulation Tests on the Hercules Gas Plant Remediation
Monitoring Program Sediments. Prepared for Cal Resources, Bakersfield, CA.

The Acute Toxicity of Molinate (Ordram®) to Three Freshwater Invertebrates - Comprehensive
Final Report. Prepared for Zeneca Ag Products, Richmond, CA.

A Toxicity Evaluation of Sediment and Soil from the Canada de la Heurta. Prepared for California
dept. of Fish and Game.
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Data Report: San Francisco Estuary Regiona Monitoring Program Aquatic Toxicity Testing
Results - July 1996. Prepared for the San Francisco Estuary Institute, Richmond, CA.

A Preliminary Survey of Sediment Toxicity in Cdifornia’s Central Valley. Prepared for the Central
Valley Regiona Water Quality Control Board, Sacramento, CA.

Acute Aquatic Toxicity Evauation of Caterpillar’ s Groundwater Treatment Systems. Prepared for
Harding Lawson Associates, Oakland, CA.

Aquatic Toxicity Screening of the “Water Accommodated Fraction” Produced From Several
Petroleum Products. Prepared for Chevron Research & Technology Co., Richmond, CA.

Generation of Aquatic Toxicity Datafor the Development of a Water Quality Criterion for
Molinate (Ordram®) for the State of California. Task 2. Development of Toxicity Test Protocol
(Standard Operating Procedures) for Selected Test Species. Prepared for Zeneca Ag Products,
Richmond, CA.

Data Report: San Francisco Estuary Regional Monitoring Program Aquatic Toxicity Testing
Results - February 1996. Prepared for the San Francisco Estuary Institute, Richmond, CA.

Generation of Aquatic Toxicity Datafor the Development of a Water Quality Criterion for Molinate
(Ordram®) for the State of California: Task 1. Selection of Test Species. Prepared For ZenecaAg
Products, Richmond, CA

Posgitive Interferences and Artifactual Toxicity in Marine and Estuarine Sediment Toxicity Tests.
Prepared for Western States Petroleum Association, Concord, CA.

An Aquatic Toxicity Evaluation of Remediated Munitions-Contaminated Soils/Sediments. Prepared
for BioRemediation, Portland, OR.

Toxicity Evauation of Albany Landfill Leachate: Geographical Heterogeneity and the Role of
Ammonia. Prepared for 3E Engineering, Lafayette, CA.

Toxicity Evaluation of Albany Landfill Leachate. Prepared for 3E Eng., Lafayette, CA.

Toxicity Evaluation of Chevron Chemicals“RET” and “OET”. Prepared for Chevron Research
& Technology Co., Richmond, CA.

Toxicity Evaluation of Ocean-Discharged Effluent from RMC Lonestar Cement Plant. Prepared for
RMC Lonestar, Davenport, CA.

Toxicity Evaluation of Wastewater Treatment Options for the Chevron Refinery. Prepared for
Chevron USA, Richmond, CA.

Toxicity Evaluation of “Hercules” Site Water Samples. Prepared for McL aren/Hart-ChemRisk
Divison, Alameda, CA.
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Acute and Chronic Toxicity Evaluation of Cargill Salt (Napa River) Pond 7 Bittern to Freshwater
and Estuarine Fish and Invertebrates. Prepared for Cargill Salt Co., Newark, CA.

A Ciritical Review and Evaluation of the Technical Report "Mass Emissions Reduction Strategy for
Sdlenium”. Prepared for Western States Petroleum Association, Concord, CA.

Toxicity Evaluation of Chevron CRTC Chemical samples. Prepared for Chevron USA., Richmond,
CA.

A Ciritical Review and Evaluation of the Technical Report "Derivation of Site-Specific Water
Quality Criteriafor Selenium in San Francisco Bay". Prepared for Western States Petroleum
Association, Richmond, CA.

Toxicity Evauation of Chevron Sample Waters. Prepared for Chevron USA Inc., Richmond, CA.

Chronic Toxicity of Exxon Well Water to the Mysid Shrimp Mysidopsis bahia. Prepared for
Harding Lawson Associates, Concord, CA.

An Investigation into the Use of Granulated Activated Carbon to Reduce or Remove "Organic”
Toxicity from ,Effluent Produced by the Tosco Avon Refinery. Prepared for the Tosco Refining
Company, Martinez, CA.

Toxicity Identification Evaluation for Rainbow Trout Toxicity in the Tosco Avon Refinery Effluent.
Prepared for the Tosco Refining Company, Martinez, CA.

Evauation of the Discharge of Cargill Salt Bittern into the EBDA Discharge Line. Prepared for the
Cargill Sdt Company, Newark, CA.

PRESENTATIONS:

Ogle RS (2001) Acute and Chronic Toxicity Testing Issues Associated with NPDES Permits.
Presented at the CA Water Environment Association, San Francisco Bay Section, “Toxicity Testing
for Dischargers’ Workshop, Berkeley, CA, May 23, 2001.

Ogle RS, Gunther A, Cotsifas J, Gold J, Salop P, Bell D, Hansen S, Hoenicke R, Thompson B
(2000) Episodic toxicity in the San Francisco Estuary. Presented at the CalFed Bay-Delta Program
Science Conference 2000, Sacramento, CA.

Ogle RS and A Gunther (2000) Ambient Water Toxicity Testing in the RMP: (Almost) No News
is Good News. Presented at the San Francisco Estuary RMP Annual Meeting,, Oakland, CA,
March 13, 1999.

Nordstrom DK, Alpers CN, Coston JA, Taylor HE, McCleskey RB, Ball JW, Ogle S, Cotsifas JS,
Davis JA. Geochemistry, toxicity, and sorption properties of contaminated sediments and pore
waters from two reservoirs receiving acid mine drainage. Presented at: U.S. Geological Survey
Technical Meeting, Charleston, South Carolina, March 8-12, 1999.
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Ogle RS and A Gunther (1998) Aquatic Toxicology inthe RMP: A story of adaptive management.
Presented at the San Francisco Estuary RMP Annual Meeting,, Oakland, CA, February 23, 1998.

Ogle RS (1997) Petroleum and petroleum product toxicity to marine and estuarine organisms.
Presented at the Petroleum Hydrocarbon Toxicity Workshop, San Francisco Bay Regional Water
Quality Control Board, Oakland, CA, July 2, 1997.

Ogle RS, Cotsfas JS, Barron M, Ricker R, Dugan J (1997) Evaluation of crude oil Water
Accommodated Fraction toxicity to marine and estuarine crustaceans. Presented at the NorCal
SETAC Seventh Annua Meeting, San Francisco, CA, June 2, 1997.

Ogle RS and JS Cotsifas (1997) Ambient water toxicity in San Francisco Bay. Presented at the San
Francisco Estuary Regional Monitoring Program Conference, Oakland, CA. February 13, 1997.

Saiki MK and Ogle RS (1995) Evidence of impaired reproduction in western mosquitofish
inhabiting seleniferous agricultural drainwater. Presented at the SETAC 16th Annua Meeting,
Vancouver, British Columbia, Canada. November 5-9, 1995.

Ogle, RS, JS Cotsifas, V Connor, and C Foe (1995) A preliminary survey of sediment toxicity in
Cdifornia’ s Central Valley. Presented at the NorCal SETAC Fifth Annual Meeting, Santa Cruz,
CA, July 13, 1995.

Ogle, RS and JS Cotsifas (1994) Ammonia and sediment toxicity. Presented at the Society of
Environmental Toxicology and Chemistry 15th Annual Mesting, Denver, CO, Oct 30- Nov 3, 1994.

Ogle, RS (1994) The role of ammoniain marine/estuarine sediment toxicity. Presented at the
Northern California Society of Environmental Toxicology and Chemistry 4th Annual Meeting,
Oakland, CA, May 20, 1994.

Cotsifas, JS, RS Ogle, and SR Hansen. 1993. Salinity tolerance of the freshwater sediment test
oligochaete Lumbriculus variegatus and the effects of salinity on the toxicity of Cu, Cd, and Cr.
Presented at the Society of Environmenta Toxicology and Chemistry 14th Annual Mesting,
Houston, TX, Nov. 14-18, 1993.

Ogle, RS, SR Hansen, JS Cotsifas, and GG Wortham. 1993. Selenium bioaccumulation by the
clam Potamocorbula amurensis in the San Francisco Bay system. Presented at the Society of
Environmental Toxicology and Chemistry 14th Annual Meeting, Houston, TX, Nov. 14-18, 1993.

Garcia, MH, SR Hansen, and RS Ogle. 1992. Estimating the chronic marine toxicity of nickel with
short-term chronic bioassays. Presented at the Society of Environmental Toxicology and Chemistry
13th Annual Mesting, Cincinnati, OH, Nov. 8-12, 1992.

Ogle, RS, SR Hansen, G Wortham, and DJ Johnston. 1992. A chronic toxicity identification and
reduction evaluation of oil refinery effluent discharged into the San Francisco Bay system.
Presented at the Society of Environmental Toxicology and Chemistry 13th Annual Mesting,
Cincinnati, OH, Nov. 8-12, 1992.
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Ogle, RS, SR Hansen, G Wortham, and D Johnston. 1992. A chronic toxicity identification &
reduction evaluation of ail refinery effluent discharged into the San Francisco Bay system.
Presented at the Northern California Society of Environmental Toxicology and Chemistry 2nd
Annual Mesting, Oakland, CA, May 29, 1992.

Odle RS, GarciaMH, Hansen SR. 1992. Estimating the chronic marine toxicity of nickel with
short-term chronic bioassays. Presented at the Northern California Society of Environmental
Toxicology and Chemistry 2nd Annual Meeting, Oakland, CA, May 29, 1992.

Ogle, RSand AW Knight. The roles of waterborne uptake and foodborne uptake in the
bioaccumulation of selenate and selenite by fathead minnows and bluegill. Presented at the Society
of Environmental Toxicology and Chemistry 12th Annual Meeting, Nov. 3-7, 1991, Sesitle, WA.

Ogdle, RSand AW Knight. Theroles of bioconcentration and biomagnification in the comparative
bioaccumulation of selenate and selenite by fathead minnows and bluegill. Presented at the Society
of Environmental Toxicology and Chemistry - Europe, Founding Conference, April 7-10, 1991,
University of Sheffield, Sheffield, England.

Odle, RS, B Thomas, T Rosetta, and AW Knight. The effects of sulfate on the bioaccumulation of
selenium in the brine shrimp Artemia sp. Presented at the Society of Environmental Toxicology and
Chemistry - Europe, Founding Conference, April 7-10, 1991, University of Sheffield, Sheffield,
England.

Odle, RSand AW Knight. Effects of sulfate on the comparative bioconcentration of selenate and
selenite by bluegill and fathead minnows. Presented at the National Symposium on Water Quality,
November 12-17, 1989, Orlando, Florida

Williams, MJ, RS Ogle, RG Burau, and AW Knight. Effects of sulfate on selenate uptake and
toxicity in Selenastrum capricornutum. Presented at the Society of Environmental Toxicology and
Chemistry 10th Annual Meeting, October 28-November 2, 1989, Toronto, Ontario, Canada.

Ogdle, RS and AW Knight. Comparative bioconcentration of selenate and selenite by bluegill and
fathead minnows. Presented at Society of Environmental Toxicology and Chemistry 10th Annual
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Conference on the Environment and Safety, Colorado Spring, CO, April 24-28, 1995.
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PUBLISHED ABSTRACTS, PAPERS IN CONFERENCE PROCEEDINGS, AND
PRESENTATIONSAT SCIENTIFIC MEETINGS (cont.)

Nordstrom, D.K., and Alpers, C.N., 1995, Remedia investigations, decisions, and geochemical
consequences at Iron Mountain Mine, California:_Proceedings of Sudbury ‘95 - Mining and the
Environment. Hynes, T.P., and Blanchette, M.C. (eds.), May 28 - June 1, 1995, Sudbury, Ontario,
Canada, CANMET, Ottawa. v. 2, p. 633-642.

Alpers, C.N., and Nordstrom, D.K., 1996, Storage and release of metals, acidity, and oxidation
potential by efflorescent sulfate minerals: importance to mine site remediation. Geological Society
of America, Abstracts with Programs, v. 28, No. 7, p. A-359.

Alpers, C.N., Rye, R.O., and Nordstrom, D.K., 1996, Stable isotope systematics of Sand O in
aqueous and minera sulfates from hyper-acid environments. Chapman Conference on Crater
Lakes, Terrestrial Degassing, and Hyper-Acid Fluidsin the Environment, Crater Lake, Oregon,
September 4-9, 1996.

Nordstrom, D.K., Alpers, C.N., Ptacek, C.J., and Blowes, D.W., 1996, Measurement of negative pH
in ultra-acidic mine waters at Iron Mountain, California. Chapman Conference on Crater L akes,
Terrestrial Degassing, and Hyper-Acid Fluids in the Environment, Crater Lake, Oregon, September
4-9, 1996.

Nordstrom, D.K., Alpers, C.N., and Wright, W.G., 1996, Geochemical methods for estimating pre-
mining and background water-quality conditionsin mineralized areas. Geologica Society of
America, Abstracts with Programs, v. 28, No. 7, p. A-465.

Rodgers, T.M., Banfield, J.F., Alpers, C.N., and Goodman, R.M., 1996, Microbial weathering of
metal sulfides: Initial analysis of bacterial diversity by ribosoma DNA sequencing: Chapman
Conference on Crater Lakes, Terrestrial Degassing, and Hyper-Acid Fluids in the Environment,
Crater Lake, Oregon, September 4-9, 1996.

Rodgers, T.M., Banfield, J.F., Alpers, C.N., and Goodman, R.M., 1996, Bacteria diversity in acid
mine drainage from Iron Mountain, Shasta Co., Cdifornia: A ribosomal DNA approach:_ Geological
Society of America, Abstracts with Programs, v. 28, No. 7, p. A-35.

Rye, R.O., and Alpers, C.N., 1996, The stable isotope geochemistry of jarosite: Geological Society
of America, Abstracts with Programs, v. 28, No. 7, p. A-150.

Alpers, C.N., and Nordstrom, D.K., 1997, Extreme acid mine drainage from Iron Mountain, West
Shasta mining district, northern California. The 163 National Meeting of the American
Association for the Advancement of Science - 1997 AAAS Annua Meeting and Science Innovation
Exposition, February 13-18, 1997, Seattle, Washington, p. A-40.

Alpers, C.N., Hamlin, S.N., Hunerlach, M.P., and Rye, R.O., 1997, Geochemica and hydrological
characterization of acidic ground water zones at the Penn Mine, California: Implications for
remediation. Fourth International Conference on Acid Rock Drainage, Vancouver, British
Columbia, May 30 - June 2, 1997.

Hunerlach, M.P., Alpers, C.N., Zierenberg, R.A., and Oetker, L., 1997, Underground
reconnaissance of acid drainage sources and preliminary evaluation of remedial aternatives at the
Copper Bluff Mine, Hoopa Valley Indian Reservation, California: Fourth International Conference
on Acid Rock Drainage, Vancouver, British Columbia, May 30 - June 2, 1997.
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PUBLISHED ABSTRACTS, PAPERS IN CONFERENCE PROCEEDINGS, AND
PRESENTATIONSAT SCIENTIFIC MEETINGS (cont.)

Alpers, C.N., and Zierenberg, R.A., 1998, Geoenvironmenta characteristics of volcanogenic massive
sulfide deposits: In, Short Course Notes, Metallogeny of Volcanic Arcs, British Columbia
Geologica Survey, Vancouver, B.C., Canada, Open File 1998-8.

Alpers, C.N., Taylor, H.E., Antweller, R.A., Nordstrom, D.K., Domagalski, J.L., Dileanis, P.D.,
Cain, D.J., and Unruh, D.M., 1998, Transport, fate, and bioaccumulation of trace metalsfrom a
mineralized source areain the Sacramento River Basin, California. Geological Society of America,
Abstracts with Programs, v. 30, No. 7, p. A-253 to A-254.

Coston, JA., Davis, JA. , and Alpers, C.N., 1998, Partitioning of Cd, Cu, and Zn onto sediments
associated with acid mine drainage, Iron Mountain, Shasta County, California. EOS, Transactions,
American Geophysical Union, v. 79.

Nordstrom, D.K., Alpers, C.N., Taylor, H.E., Ball, JW., McCleskey, B., and Ogle, S., 1998,
Chemistry and toxicity of pore waters from metal-rich sediments precipitated by mixing of Iron
Mountain acid mine waters with Keswick Reservoir, California. Geological Society of America,
Abstracts with Programs, v. 30, No. 7, p. A-253.

Parsons, M.B., Bird, D.K., Einaudi, M.T., and Alpers, C.N., 1998, Geochemica and mineraogical
controls on trace-element rel ease from base-metal dag deposits at the Penn Mine, Caaveras
County, California. EOS, Transactions American Geophysical Union, v. 79, p. A354.

Robbins, E.I., Rodgers, T.M., Nordstrom, D.K., and Alpers, C.N., 1998, Subsurface geochemistry
and ecology of the food chain at pH 0-4 in Iron Mt., California, USA: in Abstracts, Chemistry and
Ecology of Highly Acidic Environments, University of Durham, United Kingdom, August 16-20,
1998, p. 10-12.

Sanchez, 1., Brimhall, G., Swayze, G.A., and Alpers, C.N., 1998, Novd application of digitaly
integrated mapping systems for the mineralogical characterization of abandoned mines.
Geological Society of America, Abstracts with Programs, v. 30, No. 7, p. A-358.

Alpers, C.N., Nordstrom, D.K., Verosub, K.L., and Helm, C.M., 1999, Paleomagnetic reversal in
Iron Mountain gossan provides limits on long-term premining metal flux rates. Geological Society
of America, Abstractswith Programs, v. 31, No. 6, p. A-33

Antweiler, R.C., Taylor, H.E., Alpers, C.N., and, Domagal ski, J.L.., 1999, Distribution and transport
of selected trace metals in the Sacramento River, July 1996--June 1997. Geological Society of
America, Abgtracts with Programs, v. 31, No. 6, p. A-34.

Hunerlach, M.P. Rytuba, J.J., and Alpers, C.N., 1999, Mercury contamination from hydraulic
placer-gold mining in the Dutch Flat mining district, California. Geologica Society of America,
Abstracts with Programs, v. 31, No. 6, p. A-64.

Hunerlach, M.P. Rytuba, J.J., and Alpers, C.N., 1999, Mercury contamination from hydraulic
placer-gold mining in the Dutch Flat mining district, Cadifornia, in Morganwalp, D.W., and Buxton,
H.T., editors, U.S. Geological Survey Toxic Substances Hydrology Program -- Proceedings of the
Technical Meeting, Charleston, South Carolina, March 8-12, 1999, U.S. Geological Survey Water-
Resources Investigations Report 99-4018B, p. 179-189.
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PUBLISHED ABSTRACTS, PAPERS IN CONFERENCE PROCEEDINGS, AND
PRESENTATIONSAT SCIENTIFIC MEETINGS (cont.)

Jamieson, H.E, Alpers, C.N., Nordstrom, D.K., and Peterson, R.C., 1999, Substitution of zinc
and other metalsin iron-sulfate mineras at Iron Mountain, California._Sudbury ‘99 — Mining and
the Environment |1, September 12-16, 1999, Sudbury, Ontario, Canada.

Nordstrom, D.K., Alpers, C.N., Coston, JA., Taylor, H.E., McCleskey, R.B., Bdl, JW., Ogle, S.,
Cotgfas, J.S., and Davis, JA., 1999, Geochemistry, toxicity, and sorption properties of
contaminated sediments and pore waters from two reservoirs receiving mine drainage, in
Morganwalp, D.W., and Buxton, H.T., editors, U.S. Geological Survey Toxic Substances
Hydrology Program -- Proceedings of the Technical Meeting, Charleston, South Carolina, March
8-12, 1999, U.S. Geologica Survey Water-Resources Investigations Report 99-4018A, p. 289-296.

Parsons, M.B., Bird, D.K., Einaudi, M.T., and Alpers, C.N., 1999, Field, |aboratory, and
geochemical modeling studies of metal mobility from base-metal dag deposits at Penn Mine,
California. Geological Society of America, Abstracts with Programs, v. 31, No. 6, p. A-85.

Sanchez Montero, |., Brimhal, G., Alpers, C., and Swayze, G.A., 1999, Use of UV/VISIR
spectroscopy to characterize mine waste dumps in Penn Mine, Calaveras County, Cdifornia.
Geological Society of America, Abstracts with Programs, v. 31, No. 6, p. 91.

Taylor, H.E., Roth, D.A., Peart, D.B., Antweiler, R.C., Domagaski, J.L., Dileanis, P., and Alpers,
C.N., 1999, Distribution of inorganic mercury in Sacramento River water and sediments.
Geological Society of America, Abstracts with Programs, v. 31, No. 6, p. A-101.

(plus severa additional abstracts during 2000-01)

INVITED TALKS, LECTURES, AND SHORT COURSES

4/85 Department of Geologica Sciences, University of Washington, Seattle, WA

2/87 Department of Applied Earth Sciences, Stanford University, Stanford, CA

2/87 Department of Geologica Sciences, University of Michigan, Ann Arbor, Mi

12/87 Water Resources Division, U.S. Geological Survey, Menlo Park, CA

2/88 Branch of Geochemistry, U.S. Geologica Survey, Denver, CO

3/88 Phoebe Apperson Hearst Distinguished Lecture Series, Dept. of Materials Science
and Minera Engineering, University of California, Berkeley, CA

5/88 Department of Geology, University of Montana, Missoula, MT

2/89 Department of Geology, University of Illinois, Champagne-Urbana, IL

2/89 Water Resources Division, U.S. Geological Survey, Reston VA

2/89 Water Resources Division, U.S. Geologica Survey, Denver, CO

3/89 Workshop on Acid Groundwaters of Australia (NSF/CSIRO), East-West Center,

Honolulu, HI

5/89 Dept. of Geological Sciences, McGill University, Montréal, Québec, Canada

6/90 Dept. of Land, Air, and Water Resources, University of California, Davis, CA

10/90 Dept. of Earth Sciences, University of Waterloo, Waterloo, Ontario

1/92 Hydrogeology Program, University of Nevada, Reno

3/92 Dept. of Geology, University of Caifornia, Davis

5/92 Geologic Division, Branch of Geochemistry, U.S. Geological Survey, Denver, CO
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INVITED TALKS, LECTURES, AND SHORT COURSES (cont.)

4/93

Short Course on Environmental Geochemistry of Mineral Deposits, Society of

Economic Geologists, Denver, CO

5/93

Short Course on Geochemical Modeling, American Society for Surface Mining

Reclamation, Spokane, WA

5/94
6/94

9/94
10/94
11/94
11/94
5/96

10/96
11/96
12/96
4/97
1/98

4/98
10/98
10/99
10/99
11/99
8/00
2/01
3/01
4/01

Short Course on Environmental Geochemistry of Sulfide Mine-Wastes, Minera ogical

Association of Canada, Waterloo, Ontario

Mine Tailings Workshop, California Dept. of Toxic Substances Control, Sacramento,

CA

Dept. of Geology and Geophysics, University of California, Berkeley, CA

Bureau of Land Management, Sacramento, CA

Dept. of Geology and Geophysics, University of California, Berkeley, CA

Dept. of Geology, California State University, Sacramento, CA

Ulrich Petersen Retirement Symposium, Dept. of Earth and Planetary Sciences, Harvard
University, Cambridge, MA

Dept. of Geology, University of California, Davis, CA

Dept. of Geology and Geophysics, University of California, Berkeley, CA

Dept. of Earth Sciences, University of California, Santa Cruz, CA

Dept. of Geology, University of Nebraska, Lincoln, NE

Short Course on Metallogeny of Volcanic Arcs, British Columbia Geologica Survey,
Vancouver, B.C., Canada

Dept. of Geology, Cdifornia State University, Sacramento, CA

Sacramento Petroleum Association, Sacramento, CA

Groundwater Resources Association, Sacramento, CA

Dept. of Geology, University of California, Davis, CA

SierraNevada Mining and Industry Council, Grass Valey, CA

Western Region Colloquium, U.S. Geological Survey, Menlo Park, CA

Dept. of Goelogy, Cdifornia State University, Sacramento, CA

Dept. of Geology, California State Universtiy, Chico, CA

Dept. of Geology, Arizona State University, Tempe, AZ

PROFESSIONAL MEMBERSHIPS

American Geophysical Union

Geological Society of America (Hydrogeology Section)
International Association of Geochemistry and Cosmochemistry
Mineralogical Society of America

Society of Economic Geologists

The Geochemical Society
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